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(54) ELECTRICAL ENERGY STORING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrical energy storing device with a sealing 
plate 1 1 fixed on an opening part of a bottomed 
metal negative electrode can 1 and a wound 
electrode body 2 provided inside capable of 
reducing the number of parts and weight. 
SOLUTION: This electrical energy storing 
device includes a plurality of projected parts 15 
projected to a side of a wound electrode body 2 
integrally formed on a bottom part of a negative 
electrode can 1 , and a plurality of current 
collector parts 5 respectively formed on end parts 
of a positive electrode 21 and a negative electrode 
23 of the wound electrode body 2. Each of the 
projected parts 15 of the negative electrode can 1 
is laser-welded to each of the current collector 
parts 5 of the negative electrode 23. At least one 
of the end parts of the electrodes is directly 
welded to the projected part integrally formed on 
the bottom part of the battery can, and a conventional current collector member is not 
interposed between the electrode and the electrode can. Therefore, the number of parts 
and the weight can be reduced. 

CLAIMS 



[Claim(s)] 

[Claim l]Fix an obturation board to an opening of an electrode can which presents the 
shape of a cylinder like object with base, form an electrode chamber in an inside, and to 
this electrode chamber. It is installed by electrode body (2) which makes a separator (22) 
come to intervene between an anode (21) and a negative electrode (23), and to an 
obturation board. In an electrical energy accumulating device with which an electrode 
terminal electrically insulated with a battery can is provided, an electrode of either one of 
an anode (21) and a negative electrode (23) is connected with said electrode can, and an 
electrode of the other is connected with said electrode terminal, An electrical energy 
accumulating device characterized by molding into one 1 or two or more heights (15) 
which project to the electrode chamber side, and welding these heights (15) to an end of 
said one electrode at a pars basilaris ossis occipitalis of an electrode can. 
[Claim 2] An anode (21) and a negative electrode (23) apply an active material to the 
surface of a band-like axis, are constituted, and at least, respectively at the end of said 
one electrode. The electrical energy accumulating device according to claim 1 with which 
a non-coating part to which an active material is not applied is formed, a collecting 
section (5) exposed to the end face of an electrode body (2) is formed in the edge of this 
non-coating part, and heights (15) of said electrode can are welded to this collecting 
section (5). 

[Claim 3] The electrical energy accumulating device according to claim 2 which makes a 




15 



15 



weld member to which the edge of a non-coating part of said one electrode opens an 
interval in one end of an electrode body (2). and is located in a line with it, and a 
collecting section (5) engages with the edge of said non-coating part weld. 
[Claim 4] The electrical energy accumulating device according to claim 2 with which 
folds up a non-coating part of said one electrode at one end of an electrode body (2), an 
electrode end surface is formed in it, and a collecting section (5) carries out covering 
formation of the metal thin film to said electrode end surface. 

[Claim 5] The electrical energy accumulating device according to any one of claims 1 to 4 
with which laser welding of the heights (15) is carried out to an end of said one electrode 
by irradiating with a laser beam from the rear-face side of an electrode can to heights 
(15). 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of electrical energy 
accumulating devices, such as a electric double layer capacitor, a rechargeable lithium- 
ion battery, etc. which are used as a capacitor for storing electricity the regenerative 
braking energy of the power supply for the igniters of a gasoline automobile, a hybrid 
car, or an electromobile, etc. 
[0002] 

[Description of the Prior Art] As the conventional rechargeable lithium-ion battery is 
shown, for example in drawingJ^O., it rolls round inside a negative electrode can (1), an 
electrode body (2) is accommodated, an obturation board (1 1) is fixed to the opening of 
this negative electrode can (1), and the insulating member (12) intervenes between a 
negative electrode can (1) and an obturation board (11). The positive pole terminal (13) 
which contained the safety valve (14) is attached to the obturation board (11). By this, the 
electric power which a rolling-up electrode body (2) generates can be taken out from a 
positive pole terminal (13) and a negative electrode can (1) to the exterior. 
[0003]A rolling-up electrode body (2) comprises a band-like anode (21), a separator (22), 
and a negative electrode (23), respectively. An anode (21) applies positive active material 
(24) to the surface of the axis which consists of aluminium foil, and is produced, and a 
negative electrode (23) applies negative electrode active material (26) to the surface of 
the axis which consists of copper foil, and is produced. Respectively an anode (21) and a 
negative electrode (23) are shifted crosswise, are piled up on a separator (22), and are 
rolled round spirally. By this, at one end, the edge of an anode (21) projects to the method 
of outside [ edge / of a separator (22) ] among the both ends of the shaft orientations of a 
rolling-up electrode body (2), and the edge of the negative electrode (23) has projected to 
the method of outside [ edge / of a separator (22) ] at the end of another side. 
[0004]The collecting member (3) is installed in the both ends of a rolling-up electrode 
body (2), respectively. The flat part (33) to which the collecting member (3) was joined 
by the end face of the rolling-up electrode body (2), It has the tab part (32) which 
protruded on the surface of this flat part (33), the tip part of the tab part (32) of the 
collecting member (3) by the side of an anode is welded to the inner surface of an 
obturation board (1 1), and the tip part of the tab part (32) of the collecting member (3) by 



the side of a negative electrode is welded to the bottom of the negative electrode can (1). 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the conventional rechargeable 
lithium-ion battery shown in drawing 10 , since the collecting member (3) and (3) was 
arranged on both sides of the rolling-up electrode body (2), part mark not only increase, 
but there was a problem to which the weight of a cell becomes large. Then, the purpose 
of this invention is to provide the electrical energy accumulating device in which 
reduction and the weight saving of part mark are possible. 
[0006] 

[Means for Solving the Problem] An electrical energy accumulating device concerning 
this invention, An obturation board is fixed to an opening of a metal electrode can which 
presents the shape of a cylinder like object with base, an electrode chamber is formed in 
an inside, an electrode body (2) which makes a separator (22) come to intervene between 
an anode (21) and a negative electrode (23) is installed in this electrode chamber, and an 
electrode terminal electrically insulated with a battery can is provided in an obturation 
board. 1 or two or more heights (15) which project to the electrode chamber side are 
molded into one by pars basilaris ossis occipitalis of an electrode can, an end of an 
electrode of either one of an anode (21) and a negative electrode (23) is welded to it with 
heights (15) of said electrode can, and an end of an electrode of the other is connected 
with said electrode terminal. 

[0007]In an electrical energy accumulating device of above-mentioned this invention, an 
end of said one electrode is directly welded to heights (15) of a battery can, and it 
succeeds in an electrical link with a battery can. An end of an electrode of said another 
side is connected with an electrode terminal, for example via the same collecting member 
as usual, and it succeeds in an electrical link with an electrode terminal. Therefore, 
electric power which an electrode body (2) generates can be taken out from an electrode 
can and an electrode terminal to the exterior. 

[0008]In a process of welding an end of said one electrode of an electrode body (2) to 
heights (15) of a battery can, first, an electrode body (2) is installed in an inside of a 
battery can, and an end of said one electrode is contacted to heights (15). Under the 
present circumstances, since heights (15) are projected to the battery-chamber side, an 
end and heights (15) of an electrode contact certainly. In this state, it irradiates with a 
laser beam from the rear-face side of an electrode can to heights (15). Said one end and 
heights (15) of an electrode will be welded by this. 

[0009]An anode (21) and a negative electrode (23) apply an active material to the surface 
of a band- like axis, are constituted, and at least specifically, respectively at the end of 
said one electrode. A non-coating part to which an active material is not applied is 
formed, a collecting section (5) exposed to the end face of an electrode body (2) is 
formed in the edge of this non-coating part, and heights (15) of said electrode can are 
welded to this collecting section (5). In an electrical energy accumulating device which 
has this concrete composition, Since a collecting section (5) is formed in the edge of a 
non-coating part of said one electrode and the surface of this collecting section (5) is 
exposed to the end face of an electrode body (2), The surface of this collecting section (5) 
and heights (15) of an electric can will contact in a large area mutually, and electrical 
resistance between a collecting section (5) after welding and heights (15) will become 
low enough. 



[0010]In concrete composition, the edge of a non-coating part of said one electrode opens 
an interval, and is located in a line, and a collecting section (5) makes a weld member 
engage with the edge of said non-coating part, and is welded to one end of an electrode 
body (2). Since a weld member is welded in the state where it engaged with a non- 
coating part of said one electrode according to this concrete composition, a collecting 
section (5) which was united with a non-coating part is formed. 

[001 l]In other concrete composition, a non-coating part of said one electrode is folded up 
at one end of an electrode body (2), an electrode end surface is formed in it, and a 
collecting section (5) carries out covering formation of the metal thin film to said 
electrode end surface. Since according to this concrete composition an electrode end 
surface which consists of the surface of this non-coating part by folding up a non-coating 
part is formed and covering formation of the metal thin film is carried out to this 
electrode end surface, a collecting section (5) which contacted a non-coating part in a 
large area is formed. 
[0012] 

[Effect of the Invention] In the electrical energy accumulating device concerning this 
invention, since the end of at least one electrode is directly welded to the heights really 
molded into the pars basilaris ossis occipitalis of the battery can and the conventional 
**** collecting member does not intervene between this electrode and an electrode can, 
reduction and the weight saving of part mark are possible. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained over a 
drawing about the gestalt carried out to the rechargeable lithium-ion battery. As the 
rechargeable lithium-ion battery concerning this invention is shown in drawing 1 , it rolls 
round inside the negative electrode can (1) of closed-end cylindrical shape, an electrode 
body (2) is accommodated, an obturation board (1 1) is fixed to the opening of a negative 
electrode can (1), and the insulating member (12) intervenes between a negative electrode 
can (1) and an obturation board (11). The positive pole terminal (13) which contained the 
safety valve (14) is attached to the obturation board (11). Two or more heights (15) which 
project to the rolling-up electrode body (2) side are really radiately molded into the pars 
basilaris ossis occipitalis of the negative electrode can (1), as shown in drawing 4 . In the 
above-mentioned rechargeable lithium-ion battery, the electric power which a rolling-up 
electrode body (2) generates can be taken out from a positive pole terminal (13) and a 
negative electrode can (1) to the exterior. 

[0014]It consists of a band-like anode (21), separator (22), and negative electrode (23), 
respectively, and, respectively an anode (21) and a negative electrode (23) are shifted 
crosswise, and are piled up on a separator (22), and the rolling-up electrode body (2) is 
spirally rolled round, as shown in drawing 2 . An anode (21) applies positive active 
material (24) to the surface of the axis which consists of aluminium foil, and is 
constituted, and the non-coating part (25) to which positive active material is not applied 
for while being extended to an electrode longitudinal direction along the edge is formed. 
A negative electrode (23) applies negative electrode active material (26) to the surface of 
the axis which consists of copper foil, and is constituted, and the non-coating part (27) to 
which negative electrode active material is not applied is formed along the edge of 
another side extended to an electrode longitudinal direction. 

[0015]By this, at one end, among the both ends of the shaft orientations of a rolling-up 



electrode body (2). The edge (non-coating part (25)) of the anode (21) rolled round 
spirally projects to the method of outside [ edge / of a separator (22) ], and in the end of 
another side. The edge (non-coating part (27)) of the negative electrode (23) rolled round 
spirally will project to the method of outside [ edge / of a separator (22) ] (refer to 
drawing 5 ). For example, as for the width A of the active material coating part (24) of 
each electrode, and (26), the width B of tens of mm, a non-coating part (25), and (27) can 
form the projection distance S from several millimeters and a separator (22) in about 1-3 
mm. 

[0016]Two or more collecting sections (5) are radiately formed in the both ends of a 
rolling-up electrode body (2), respectively, as shown in drawing 3 . As each collecting 
section (5) welds the below-mentioned weld member and it is shown in drawing 1 , the 
collecting section (5) by the side of an anode is formed in the edge of the anode (21) of a 
rolling-up electrode body (2) at one, and the collecting section (5) by the side of a 
negative electrode is formed in the edge of the negative electrode (23) of a rolling-up 
electrode body (2) at one. 

[0017]The collecting member made from aluminum (4) is installed in the surface of the 
collecting section (5) by the side of an anode (21). This collecting member (4) is provided 
with the flat part (43) which spreads along the end face of a rolling-up electrode body (2), 
and the tab part (42) which protruded on the surface of a flat part (43), and the rear face 
of a flat part (43) is welded by resistance on the surface of a collecting section (5), and. 
The tip part of the tab part (42) is welded by resistance to the rear face of the obturation 
board (11). A rolling-up electrode body (2) makes each collecting section (5) by the side 
of a negative electrode (23) correspond to each heights (15) of a negative electrode can 
(1), and is installed, the tip of heights (15) rolls it round and laser welding is carried out 
to the collecting section (5) of the electrode body (2). 

[0018]In the above-mentioned rechargeable lithium-ion battery, to the both ends of a 
rolling-up electrode body (2), respectively, The collecting section (5) of an electrode end 
edge and one is formed, the touch area between a collecting section (5) and a collecting 
member (4) and between a collecting section (5) and the heights (15) of a negative 
electrode can (1) is large enough, and since contact resistance is fully reduced, high 
collecting efficiency is acquired. Positive contact between the collecting section (5) by 
the side of the negative electrode of a rolling-up electrode body (2) and a negative 
electrode can (1) is achieved by the heights (15) really molded into the negative electrode 
can (1), Since a collecting member does not intervene between this collecting section (5) 
and a negative electrode can (1), compared with the composition which rolled round like 
the former and has arranged the collecting member (4) and (4) on both sides of an 
electrode body (2), reduction of part mark and the weight saving of a cell are possible. 
[0019]Next, the manufacturing method of the above-mentioned rechargeable lithium-ion 
battery is explained. After producing the rolling-up electrode body (2) shown in drawing 
2 as usual, as shown in drawing 5 , Two or more coil members made from aluminum (6) 
are arranged radiately, the edge (25), i.e., the non-coating part, of the spiral anode (21) 
projected at the end of the rolling-up electrode body (2), are engaged to it, and are closed 
to it, and the center section of each coil member (6) is made to penetrate the bar made 
from aluminum (61). Two or more copper coil members (6) are arranged radiately, the 
edge (27), i.e., the non-coating part, of a spiral negative electrode (23), are engaged to it, 
and are closed to it, and the center section of each coil member (6) is made similarly to 



penetrate copper bars (61). 

[0020] Then, to the installation section of each coil member (6) and a bar (61), laser 
welding using an YAG laser etc. is performed, a coil member (6) and a bar (61) are rolled 
round, and it welds to the electrode end edge of an electrode body (2). Abbreviated [ of a 
coil member (6) and a bar (61) / whole ] fuses, and as shown in drawing 1 , it is welded to 
an electrode end edge by this. Under the present circumstances, since a coil member (6) 
is welded to an electrode end edge in the state where it geared with the electrode end 
edge deeply, even if the axis which constitutes an anode and a negative electrode is thin, 
a poor weld, like an axis is torn by melting is not generated. As a result, two or more 
collecting sections (5) connected with each electrode and one will be radiately formed in 
each end face of a rolling-up electrode body (2) like drawing 3 . 

[0021] As it replaces with a coil member (6) and a bar (61) and is shown in drawing 6 , As 
two or more slots (71) are able to adopt the Kushigata member (7) cut at constant pitch 
and it is shown in drawing 7, the Kushigata member (7) is engaged and closed to the 
spiral electrode end edge which projects at the end of a rolling-up electrode body (2), and 
laser welding is performed to this Kushigata member (7). Of this, the collecting section 
(5) shown in drawing 1 will be formed. 

[0022]Without using a coil member (6) etc., as shown in drawing 8 (a), the non-coating 
part (27) by the side of the negative electrode which projects at the end of a rolling-up 
electrode body (2) is folded up inside, After forming an electrode end surface by the 
surface of this non-coating part (27), as shown in drawing 8 (b), it is also possible to form 
a collecting section (5) by covering said electrode end surface and carrying out covering 
formation of the metal thin film which consists of aluminum etc. to a radiate pattern. The 
membrane formation technique of common knowledge of a vacuum deposition method, a 
plasma spray process, a metalikon process, etc. is employable as formation of said metal 
thin film, for example. 

[0023]Next, after welding the flat part (43) of a collecting member (4) by resistance to 
the end face which the collecting section (5) by the side of the anode (21) of a rolling-up 
electrode body (2) exposed, this rolling-up electrode body (2) is installed in the inside of 
a negative electrode can (1). Under the present circumstances, it positions so that each 
collecting section (5) of a rolling-up electrode body (2) and each heights (15) of a 
negative electrode can (1) may contact mutually. In this state, as shown in drawin g 9 (a), 
it irradiates with a laser beam towards heights (15) using an YAG laser etc. from the back 
side of a negative electrode can (1). Of this, it will roll round, as shown in drawing 9 (b), 
and a nugget (16) will be formed between the collecting section of an electrode body (2), 
and the heights (15) of a negative electrode can (1), and the collecting section of a 
rolling-up electrode body (2) and the heights (15) of a negative electrode can (1) will be 
mutually welded. 

[0024]Then, after welding by resistance the tab part (42) of the collecting member (4) by 
the side of an anode to an obturation board (11) and injecting an electrolysis solution into 
the inside of a negative electrode can (1), caulking immobilization of the obturation board 
(11) is carried out at a negative electrode can (1). As a result, the rechargeable lithium- 
ion battery shown in drawing 1 is completed. 

[0025]Various modification is possible for each part composition of this invention in a 
technical scope given not only in the above-mentioned embodiment but a claim. For 
example, the structure which connects the collecting section (5) by the side of the anode 



of a rolling-up electrode body (2) with an obturation board (11) can adopt not only the 
thing using the collecting member (4) shown in drawing 1 but well-known various 
joining structures. 

EFFECT OF THE INVENTION 



[Effect of the Invention] In the electrical energy accumulating device concerning this 
invention, since the end of at least one electrode is directly welded to the heights really 
molded into the pars basilaris ossis occipitalis of the battery can and the conventional 
**** collecting member does not intervene between this electrode and an electrode can, 
reduction and the weight saving of part mark are possible. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained over a 
drawing about the gestalt carried out to the rechargeable lithium-ion battery. As the 
rechargeable lithium-ion battery concerning this invention is shown in drawing 1 , it rolls 
round inside the negative electrode can (1) of closed-end cylindrical shape, an electrode 
body (2) is accommodated, an obturation board (1 1) is fixed to the opening of a negative 
electrode can (1), and the insulating member (12) intervenes between a negative electrode 
can (1) and an obturation board (11). The positive pole terminal (13) which contained the 
safety valve (14) is attached to the obturation board (1 1). Two or more heights (15) which 
project to the rolling-up electrode body (2) side are really radiately molded into the pars 
basilaris ossis occipitalis of the negative electrode can (1), as shown in drawing 4 . In the 
above-mentioned rechargeable lithium-ion battery, the electric power which a rolling-up 
electrode body (2) generates can be taken out from a positive pole terminal (13) and a 
negative electrode can (1) to the exterior. 

[0014]It consists of a band-like anode (21), separator (22), and negative electrode (23), 
respectively, and, respectively an anode (21) and a negative electrode (23) are shifted 
crosswise, and are piled up on a separator (22), and the rolling-up electrode body (2) is 
spirally rolled round, as shown in drawing 2. An anode (21) applies positive active 
material (24) to the surface of the axis which consists of aluminium foil, and is 
constituted, and the non-coating part (25) to which positive active material is not applied 
for while being extended to an electrode longitudinal direction along the edge is formed. 
A negative electrode (23) applies negative electrode active material (26) to the surface of 
the axis which consists of copper foil, and is constituted, and the non-coating part (27) to 
which negative electrode active material is not applied is formed along the edge of 
another side extended to an electrode longitudinal direction. 

[0015]By this, at one end, among the both ends of the shaft orientations of a rolling-up 
electrode body (2). The edge (non-coating part (25)) of the anode (21) rolled round 
spirally projects to the method of outside [ edge / of a separator (22) ], and in the end of 
another side. The edge (non-coating part (27)) of the negative electrode (23) rolled round 
spirally will project to the method of outside [ edge / of a separator (22) ] (refer to 
drawing 5 ). For example, as for the width A of the active material coating part (24) of 
each electrode, and (26), the width B of tens of mm, a non-coating part (25), and (27) can 
form the projection distance S from several millimeters and a separator (22) in about 1-3 
mm. 

[00 16] Two or more collecting sections (5) are radiately formed in the both ends of a 



rolling-up electrode body (2), respectively, as shown in drawing 3 . As each collecting 
section (5) welds the below-mentioned weld member and it is shown in drawing 1 , the 
collecting section (5) by the side of an anode is formed in the edge of the anode (21) of a 
rolling-up electrode body (2) at one, and the collecting section (5) by the side of a 
negative electrode is formed in the edge of the negative electrode (23) of a rolling-up 
electrode body (2) at one. 

[0017]The collecting member made from aluminum (4) is installed in the surface of the 
collecting section (5) by the side of an anode (21). This collecting member (4) is provided 
with the flat part (43) which spreads along the end face of a rolling-up electrode body (2), 
and the tab part (42) which protruded on the surface of a flat part (43), and the rear face 
of a flat part (43) is welded by resistance on the surface of a collecting section (5), and. 
The tip part of the tab part (42) is welded by resistance to the rear face of the obturation 
board (11). A rolling-up electrode body (2) makes each collecting section (5) by the side 
of a negative electrode (23) correspond to each heights (15) of a negative electrode can 
(1), and is installed. 

The tip of heights (15) rolls round and laser welding is carried out to the collecting 
section (5) of the electrode body (2). 

[0018]In the above-mentioned rechargeable lithium-ion battery, to the both ends of a 
rolling-up electrode body (2), respectively, The collecting section (5) of an electrode end 
edge and one is formed, the touch area between a collecting section (5) and a collecting 
member (4) and between a collecting section (5) and the heights (1 5) of a negative 
electrode can (1) is large enough, and since contact resistance is fully reduced, high 
collecting efficiency is acquired. Positive contact between the collecting section (5) by 
the side of the negative electrode of a rolling-up electrode body (2) and a negative 
electrode can (1) is achieved by the heights (15) really molded into the negative electrode 
can (1), Since a collecting member does not intervene between this collecting section (5) 
and a negative electrode can (1), compared with the composition which rolled round like 
the former and has arranged the collecting member (4) and (4) on both sides of an 
electrode body (2), reduction of part mark and the weight saving of a cell are possible. 
[0019]Next, the manufacturing method of the above-mentioned rechargeable lithium-ion 
battery is explained. After producing the rolling-up electrode body (2) shown in drawin g 
2as usual, as shown in drawing 5 , Two or more coil members made from aluminum (6) 
are arranged radiately, the edge (25), i.e., the non-coating part, of the spiral anode (21) 
projected at the end of the rolling-up electrode body (2), are engaged to it, and are closed 
to it, and the center section of each coil member (6) is made to penetrate the bar made 
from aluminum (61). Two or more copper coil members (6) are arranged radiately, the 
edge (27), i.e., the non-coating part, of a spiral negative electrode (23), are engaged to it, 
and are closed to it, and the center section of each coil member (6) is made similarly to 
penetrate copper bars (61). 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional rechargeable 
lithium-ion battery shown in drawing 10 , since the collecting member (3) and (3) was 
arranged on both sides of the rolling-up electrode body (2), part mark not only increase, 



but there was a problem to which the weight of a cell becomes large. Then, the purpose 
of this invention is to provide the electrical energy accumulating device in which 
reduction and the weight saving of part mark are possible. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing H it is a sectional view of the rechargeable lithium-ion battery concerning this 
invention. 




[Drawing 21 It is a partial deployment perspective view of a rolling-up electrode body. 



[Drawing 3 l it is a figure showing two or more collecting sections formed in the end face 
of a rolling-up electrode body. 




[Drawing 4 [ two or more heights formed in the pars basilaris ossis occipitalis of a 
negative electrode can are shown ~ it is a fracture perspective view in part. 



IS 




[Drawing 51 In the process of forming a collecting section, it is a partial fracture front 
view in the state where took the coil member and the bar and it was made to engage with 
an electrode body. 



